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APPLICANTS' BRIEF ON APPEAL TO THE 
BOARD OF PATENT APPEALS AND INTERFERENCES 

.nH T t APP" c^ts- revised Brief in support of an appeal to the Board of Patent AoDeals 

and Interferences from the final rejection of claims 18 20 T? !,nH 1 u ^PP^^'^ 

REAL PARTIES IN TNTFPF<;t 

s..n. ^c^ Re^l Parties in Interest are the individual inventors, Gordon Y K Ne Philio 
Seeman, Susan R. George and Brian F. O'Dowd. ^' ^ 
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STATUS OF CLAIMS 

Claims 18, 20-37 and 60-65 are pending in the above-identified application, as set out in 
the attached Appendix, and are the subject of this appeal. 



STATUS OF AMENDMENTS 

The Preliminary Amendment mailed October 31, 1996 is believed to have been entered. 
The Amendment mailed June 27, 1997 is believed to have been entered. The Amendment 
mailed March 23, 1998 is believed to have been entered. The Preliminary Amendment, after the 
filing of a request for Continued Prosecution Application, mailed January 25, 1999 is believed to 
have been entered. No other amendments have been filed. 

SUMMARY OF THE INVENTION 

The invention, as set forth in the specification and pending claims 18, 20-37 and 60-65 
(see Appendix), is directed to the treatment of disorders for which administration of an 
antagonist of an integral membrane protein having at least one transmembrane domain is 
indicated (e.g., page 10, line 13 - page 11, line 13). The method comprises administering to the 
subject having the disorder an effective amount of an antagonist peptide consisting essentially of 
at least four consecutive amino acid residues from the amino acid sequence of said at least one 
transmembrane domain or a conservative amino acid substitution variant of that peptide to 
specifically inhibit the activity of the integral membrane protein (e.g., page 6, lines 8-15; page 6, 
line 28 - page 8, line 24), 

As taught in the specification, many cell receptors or signal transducers are integral 
membrane proteins (e.g., page 7, lines 3-16). Receptors are the primary targets and mediators of 
the action of various hormones and drugs. For example, cell surface receptors such as the G 
protein-coupled receptors, ion channel receptors and tyrosine kinase receptors are integral 
membrane proteins which span the cell membrane in which they are embedded one or more 
times. An integral membrane protein such as the tyrosine kinase receptor has a single 
transmembrane domain, whereas the G protein-coupled receptors have seven transmembrane 
domains (e.g., page 17, line 23 - page 27, line 22). 

The present inventors have shovra that a peptide which has the amino acid sequence of a 
transmem b rane domain of an intP[Tr?^l mpmhrnno prntmn^ or nf n pm l it i n nP i lm t HAriia^n V>ag a 
specific and selective antagonistic effect on the activity or function of the integral membrane 
protein from which it is derived (page 6, lines 8-13; and page 17,^. The effectiveness of such 
antagonists has been demonstrated both in vivo and in vitro and with respect to a number of 
different integral membrane proteins (see page 17,^. The invention therefore provides a 
method of specifically inhibiting the activity of an integral membrane protein by selecting as an 
inhibitor a peptide corresponding to a transmembrane domain amino acid sequence of the 
integral membrane protein or a fragment thereof The selectivity of such antagonists has been 
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demonstrated by the inventors. For example, as described in the specification, a peptide 
corresponding to a portion of one transmembrane domain of the D2 dopamine receptor was 
shown to cause disassociation of the D2 dopamine receptor but did not cause disassociation of 
the closely related Dl receptor or the serotonin 5HT1B receptor (page 18, line 16 - page 21, line 
10). This demonstrated selectivity of the antagonist peptides of the invention surpasses the' 
selectivity of agents presently available, for example for blocking D2 receptor activity. 

The invention provides a means of selecting an inhibitory antagonist peptide for any 
integral membrane protein, whether or not that integral membrane protein was previously 
known, once the amino acid sequence of its transmembrane domain or domains is determined 
(e.g., page 9, line 29 - page 10, line 12). 

The application also describes the importance of integral membrane proteins in various 
disorders and teaches, for example, that disorders associated with over-activity of a specific 
receptor, such as schizophrenia which is associated with over-activity of the D2 dopamine 
receptor, may now be treated with pharmaceuticals of great specificity comprising the antagonist 
peptides of the invention, based on the transmembrane domain sequence of the D2 dopamine 
receptor (e.g., page 20, lines 1 1-32; page 22, lines 1-5; page 23, lines 29-33; page 24, lines 13- 
30; page 25, lines 25-34; page 27, lines 17-22; page 28, line 30 - page 29, line 6). 

FINAL REJECTIONS 

A. The Examiner rejected claims 1 8, 20-37 and 60-65 under 35 U.S.C. 1 12, first paragraph, 
as containing subject matter which was not described in the specification in such a way as to 
enable one skilled in the art to make use of the invention. 

B. The Examiner rejected claims 1 8, 20-37 and 60-65 under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which the Applicants regard as the invention, on the grounds that the phrase "when 
administration of an antagonist ... is indicated" is unclear. 

Claims 1 8 and 36 were also rejected as indefinite on the grounds that the phrase 
"consisting essentially of . . . amino acid residues" renders these claims unclear. 

C. The Examiner rejected claims 18, 20-22, 36 and 60-61 under 35 U.S.C. 102(b) as 
anticipated by Lofts et al. (1993), Oncogene 8:2813-2820. 



D. The Examiner rejected claims 18, 20-24, 29, 36-37 and 60-61 under 35 U.S.C. 102(e) 
anticipated by Murphy et al., U.S. Pat. No. 5,508,384. 
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ISSUES 

1 . The first issue presented for appeal is whether the appealed claims 1 8, 20-37 and 
60-65, directed towards methods for treating a disorder for which administration of an antagonist 
of an integral membrane protein having at least one transmembrane domain is indicated, are 
unpatentable under 35 U.S.C. 1 12, first paragraph, for failing to describe the invention in such a 
way as to enable one skilled in the art to make use of the invention. 

2. The second issue presented for appeal is whether the appealed claims 1 8, 20-37 
and 60-65, directed towards methods for treating a disorder for which administration of an 
antagonist of an integral membrane protein having at least one transmembrane domain is 
indicated, are unpatentable under 35 U.S.C. 1 12, second paragraph, for failing to define the 
invention properly. 

3. The third issue presented for appeal is whether the appealed claims 1 8, 20-22, 36 
and 60-61, directed towards methods for treating a disorder for which administration of an 
antagonist of an integral membrane protein having at least one transmembrane domain is 
indicated, are unpatentable under 35 U.S.C. 102(b) over Lofts et al. (1993), Oncogene 8:2813- 
2820. 

4. The fourth issue presented for appeal is whether the appealed claims 18, 20-24, 
29, 36-37 and 60-61, directed towards methods for treating a disorder for which administration 
of an antagonist of an integral membrane protein having at least one transmembrane domain is 
indicated, are unpatentable under 35 U.S.C. 102(e) over Murphy et al., U.S. Pat. No. 5,508,384. 

5. Although Applicants believe that the above-identified four issues correspond to 
all of the pending rejections. Applicants also appeal any other basis for rejection of the pending 
claims which were not explicitly stated in the Final Office Action but which may be regarded as 
still pending. 

GROUPING OF CLAIMS 

The rejected claims 18, 20-37 and 60-65 do not necessarily stand or fall together. 

Issues 1 and 2 relate to all pending claims. Thus, if Applicants do not prevail on Issues 1 
and 2, then all claims fall together. The reasons Applicants should prevail on Issues 1 and 2 are 
presented below and need not be discussed in this section. 

If, however, Applicants prevail on Issues 1, 2 and 4, the claims presented in Issue 3 

(claims 18, 20-22, 36 and 60-61) may fall together, but the non-overlapping claims (23-35, 37, 
and 62-65) may stand together. The reasons Applicants should prevail on Issue 3 are presented 
below. The reason the non-overlapping claims should be separately patentable from the claims 
of Issue 3, is that they relate to G-protein coupled receptors, human integral membrane proteins, 
tyrosine kinase receptor channel proteins, tyrosine kinase receptor T cell antigen receptors, 
tyrosine kinase receptor transporter proteins, and tyrosine kinase receptor dopamine transporters 
which are not taught by Lofts et al. and therefore not anticipated. 
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90 74 90 .t?7' . i^i^f ' ^ ^"'^ ^' '^^^^^ P^^^^^t^d in Issue 4 (18, 

20-24 29, 36-37 and 60-61) may fall together, but the non-overlapping claims (25-28, 30-35 and 
62-65) niay stand together. The reasons Applicants should prevail on Issue 4 are presented 
below. The reason the non-overlapping claims should be separately patentable from the claims 
of Issues 4, IS that they relate to specific dopamine receptor transmembrane domain peptides 
specific p 1 -adrenergic receptor transmembrane domain peptides, tyrosine kinase receptor ' 
channel proteins, tyrosine kinase receptor T cell antigen receptors, tyrosine kinase receptor 
transporter proteins and tyrosine kinase receptor dopamine transporters which are not taught by 
Murphy et al. and therefore not anticipated. 

Finally, if Applicants prevail on Issues 1 and 2, but do not prevail on Issues 3 and 4 the 
claims presented in Issues 3 and 4 collectively (18, 20-24, 29, 36-37 and 60-61) may fall ' 
together but the non-overlapping claims (25-28, 30-35 and 62-65) may stand together The 
reasons Applicants should prevail on Issues 3 and 4 are presented below. The reason the non- 
overlapping claims should be separately patentable from the claims of Issues 3 and 4 is that they 
relate to specific dopamine receptor transmembrane domain peptides, specific 6 1 -adrenergic 
receptor transmembrane domain peptides, tyrosine kinase receptor channel proteins tyrosine 
kinase receptor T cell antigen receptors, tyrosine kinase receptor transporter proteins and 
tyrosine kinase receptor dopamine transporters which are not taught by either Lofts et al or 
Murphy et al., and therefore are not anticipated by either reference. 



ARGUMENT 

1- The claimed inv entio n is no t unpatentable imder 35 U.S.C. 1 12. first p araprnph 

The Exmniner argued that each claim must recite which specific receptor is to be affected 
tor which specific disorder, in order for the skilled artisan to know how to make and use the 
mstant invention It is respectfully submitted that this is incorrect. The ordinary skilled artisan 
will understand, having read the specification, that once he or she is faced with a disorder in 
which, for example, one wishes to inhibit the activity of a particular integral membrane protein 
of known ammo acid sequence, one can then fashion a very specific antagonist peptide to control 
activity of that integral membrane protein by following the teachings of the specification to 
select a suitable antagonist peptide. It is not necessary for the Applicants to teach every possible 
disorder in which there is a need for inhibition of an integral membrane protein. It is sufficient 
that the inventors have taught that when one of skill in the art is faced with such a situation that 
person now has a tool at their disposal to treat that disorder by inhibiting the activity of the' 
integral membrane protein by following the teaclmigij uf the subject application. 

The Examiner further asserted that "only structurally defined molecules can be 
antagonists' for structurally defined receptors and that defining antagonists by 'particular 
functional characteristics' is not sufficient". However, the antagonist peptides of the invention 
are structurally defined molecules. They are peptides consisting essentially of at least four 
consecutive amino acid residues from the amino acid sequence of at least one transmembrane 
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domain of the integral membrane protein whose activity one wishes to inhibit, or conservative 
amino acid substitution variants of such peptides. 

The Examiner argued that claims such as claims 25-27, 30-3 1 and 33-34 do not recite all 
defined components and what specifically is to be treated, in order for the skilled artisan to know 
how to make and use the invention without undue experimentation. 

Applicants note, however, that claims 25-27 (Dl dopamine receptor), 30-31 
(pi -adrenergic receptor) and 33-34 (al A-adrenergic receptor), as well as the claims which are 
dependent on these claims, do clearly specify a receptor whose activity is to be inhibited and do 
clearly describe the peptides to be used as inhibitors in structural terms. There is no undue 
experimentation required for one of ordinary skill in the art to utilize the peptides described in 
the claims to inhibit the activity of the specified receptor in any disorder in which it is desirable 
to inhibit activity of that receptor. Applicants therefore respectfully submit, that, at least with 
respect to these claims, the subject matter is fully enabled and the rejection should be withdrawn. 

Furthermore, the specification discloses examples relating to many different integral 
membrane proteins (e.g., G protein coupled receptors such as dopamine receptors and adrenergic 
receptors). The various examples of inhibition of various integral membrane proteins throughout 
the specification provide support for the broader claims such as claim 18. Applicants 
respectfully submit that the determination of whether "administration of an antagonist of an 
integral membrane protein ... is indicated" is beyond the scope of the claimed invention and, 
therefore, need not be described or enabled by the present specification. The prior art, as 
described in the specification, already includes numerous examples of disorders for which 
administration of such an antagonist is indicated. And the medical sciences will undoubtedly 
identify more disorders and more integral membrane proteins for which administration of such 
an antagonist is indicated. However, for any such indications, the present disclosure describes 
and enables new methods of treatment based on peptides derived from the transmembrane 
domains of the relevant integral membrane proteins. Therefore, it is respectfully submitted that 
the rejections under 35 U.S.C § 1 12, first paragraph, are improper and should be withdrawn. 

For example, the Examiner has repeatedly asserted that EGF receptors are not 
representative of all neoplastic growth in cancer because all neoplasms are not caused by 
disjunction of the EGF receptor, and all neoplasms are not necessarily due to disjunction of any 
other given receptor. The claims, however, are directed to treating a disorder in which inhibition 
of the activity of an integral membrane protein is indicated . The claims are not directed to 

treating Hi^nrrlpr<;^ inrlnHing np . npl . nr . ti'n. gmwthg iri -tfi^lH i 1i H i h i h i^: lui iiuVt rt^rlnn tViat inhihi^mn nl 

a particular integral membrane protein is desirable. 

In addition, the Examiner asserted that the skilled artisan cannot practice the invention as 
claimed without undue experimentation "to define what antagonists are specific for what G 
protein receptors". It is respectfully submitted that this is incorrect. The specification teaches 
precisely what antagonists are expected to be specific for a particular receptor or integral 
membrane protein, namely an antagonist peptide consisting essentially of at least four 
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consecutive amino acid residues from the amino acid sequence of at least one transmembrane 
thereof ' ' conservative amino acid substitution varTaS 

. t J^^r^^^""^' specification provides contradictory evidence (in the 

context of GABA receptors) as to how to determine how and when to success Jlly practTce thf 
mvention, argumg that "random administration of random peptides" consisting esLntial Wof at 
least four consecutive amino acid residues from the transmembrane domain of the relevant 
integral membrane protein does not reasonably enable the invention. The specification does not 
teach 'Wdom admmistration of random peptides". It teaches administration of a spedfical y 
defined peptide, related m a specifically defined mamier to an integral membrane pLin when 
indicate? ''''' ' ' ""^'"^ ^d"^'"'^tration of an antagonist of that protein is 

snecificaiw "fn'h?hl^r^'^^^^ ""^'".T^ *° '''''' "^^"^ any specific peptide to 

specifically inhibit dopamine and/or monoamine transporters" that affect any measurable cell 
type, disease state or measurable phenotype. The specification teaches, at pages 28-29 that the 
dopamine transporter and other monoamine transporters are the target of major classes of 
antidepressant and psychostimulant drugs and that the dopamine transporter is also targeted by 
drugs of abuse such as cocaine and amphetamines. One of ordinary skill in the art therefore 
already understands the role of these transporters in a number of disorders. As taught by the 
specification, the antagonist peptides of the invention, based on the transmembrane domain 
ammo acid sequence of the dopamine transporter or other transporters, provide new specific 
therapeutic agents useful in these transporter-related disorders as antidepressants and for the 
relief of drug craving and dependence. 

1 1 r J^tfr: ^" ^^^^f^^-f reasons. Applicants submit that the rejections under 35 
U.S.C. §1 12, first paragraph, should be withdrawn. 

2- The claimed invention is not unpatentable under 3 5 U.S.C. 6112 second naraprnp h 

nn ^^^'T !u ' ^^'^^ ^""^ ^^''^ ^^^"^ '^^^"^^^ ""^er 35 U.S.C. §112, second paragraph 
on the grounds that it remains unclear when "administration of an antagonist ... is indicated" 

■.u .u "^'^'"^ P^'^'^ "'^ indicated" has been discussed briefly above, in dealing 
with the first issue on appeal. Furthennore, Applicants respectfully submit that the phrase is not 

indetinite and that its ub i quitous usage in medical literature deiiiuiisLraLes that one of ordinarv 

skill in the art will readily understand its meaning. Therefore, Applicants respectfully submit 
that the rejection under 35 U.S.C. §1 12, second paragraph, should be withdrawn. 

Vnnc- J^' E^^";:"^'" objected to claims 18 and 36 as indefinite for inclusion of the phrase 
consisting essentially of . . . amino acid residues". Applicants respectfully traverse the 
bxaminers position that "at least four consecutive amino acid residues" cannot "consist 
essentially of by definition and still be a "conservative amino acid substitution variant of said 
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peptide". The peptide sequence of the claims is any sequence of at least four consecutive amino 
acids from a transmembrane domain of the relevant integral membrane protein or a conservative 
amino acid substitution variant of that sequence of at least four consecutive amino acids. A 
peptide which consists in essence of four consecutive residues from such a transmembrane 
domain, but which includes additional residues at the N- and/or C- terminus which do not alter 
the essential function of the peptide in the context of the invention would fall within the scope of 
the definition. Furthermore, a peptide which consists in essence of such a peptide in which 
conservative amino acid substitutions have been made would fall within the scope of the 
definition. 

Therefore, for all of the foregoing reasons, Applicants respectfully submit that the 
rejections under 35 U.S.C. §112, second paragraph, should be withdrawn. 

3. The claimed invention is not unpatentable under 35 U.S.C. SI 02 (b) over Lofts et al. 

Claims 18, 20-22, 36 and 60-61 were rejected under 35 U.S.C. §102(b) as being 
anticipated by Lofts et al. (1993), Oncogene 8:2813-2820. 

The Examiner argued that Lofts et al. teaches treatment of neu mice with an effective 
amount of encoded W T peptide sequences which "consist essentially of at least one 
transmembrane domain of the mammalian neu/EGF integral plasma membrane protein, such that 
growth of solid tumors in these mice was reduced. 

Lofts et al. studied the effect of causing wew-transformed cancer cells to express within 
themselves portions of the neu oncogene. The experiment was conducted both in vitro and in 
vivo. The growth of these transformed cells was studied in neu mice, allowing the affect of neu 
oncogene expression within the tumor cells on tumor cell growth to be observed. 

It is clear from a reading of the entire reference that the authors believed it was important 
to include not only the transmembrane domain of the relevant integral membrane protein but also 
portions of the specific extracellular and intracellular sequences of that protein. The authors of 
the paper clearly taught that these extracellular and intracellular portions specific for the integral 
membrane protein in question were important, in that "the short extracellular and intracellular 
sequences would anchor the transmembrane portion in the correct orientation". They clearly 
taught that in order to interfere with the function of the integral membrane protein, 
transmembrane sequences had to be expressed within a cell and inserted into that cell's 

membrane in the correct orientat io n , gnideH hy the PYtmrpllnlnr nnH int i Mrrn ri lMr upq ii ^hrHv: mT 

that protein, under the normal intracellular process for insertion of proteins into the cell 
membrane. 

Lofts et al. did not conceive of using peptides consisting essentially of the amino acid 
sequence of the transmembrane domain only, or of fragments of that domain, nor did they 
conceive of administering any portion of an integral membrane protein as a drug. It is 
respectfully submitted that additional residues at the N- and/or C- terminus of the antagonist 
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peptides of the invention, which residues do not aher the essential function of the peptide, as 
contemplated in the definition "consisting essentially of, do not render the claims anticipated by 
Lofts et al. because the peptides of Lofts et al. do not consist essentially of transmembrane 
sequences. 

Therefore, for all of the foregoing reasons, Applicants respectfully submit that the 
rejection under 35 U.S.C. § 102(b) should be withdrawn. 

4. Claims 18. 20-24, 29. 36-37 and 60-61are not unpatentable under 35 U.S.C. ^102(q) over 
Murphy et al. 

Claims 18, 20-24, 29, 36-37 and 60-61 have been rejected under 35 U.S.C. §102(e) as 
anticipated by Murphy et al., U.S. Pat. No. 5,508,384. 

The Examiner stated that Murphy et al. teaches the use of dopaminergic and adrenergic G 
protein-coupled transmembrane receptor peptides in pharmaceutical compositions to "treat or 
prevent" G protein-related diseases. 

However, the Examiner relied on only selected portions of the Murphy et al. disclosure to 
support this rejection, while ignoring other portions of the disclosure which teach in opposite 
directions and do not support the rejection. 

The teachings of Murphy et al. must be considered as a whole, and as one skilled in the 
art would understand it, having read and absorbed the whole of the teachings. See, for example, 
In re Wesslau . 147 USPQ 391, 393 (CCPA 1965), where it was held that it is impermissible to 
pick and choose from a reference "only so much of it as will support a given position, to the 
exclusion of other parts necessary to the full appreciation of what such reference fairly suggests 
to one of ordinary skill in the art " (emphasis added). 

It is respectfully submitted that, having reviewed all of the teachings of Murphy et al., 
one skilled in the art would not have appreciated the specificity of inhibition of the activity of an 
integral membrane protein achieved by administration of an antagonist peptide consisting 
essentially of at least four consecutive amino acid residues selected from the amino acid 
sequence of a transmembrane domain of that integral membrane protein, as disclosed and 
claimed in the present application. 

Specifically, Mumhv e t al prnpo<;p^ that ppptiHpr rnrrnnpnnHin ^ (i i | i i i i I if i\V iht- aminn 

acid sequence of G-protein-coupled receptors (GPRs), or peptides somewhat resembling such 
portions, will mimic the receptors and bind to ligands of the receptors (see, for example, column 
6, lines 43-46). Murphy et al. proposes that these peptides will " modulate the binding of GPR 
ligands to GPRs, such as inhibition or enhancement of binding" (column 8, lines 35-58, emphasis 
added). Murphy et al. offers no guidance as to how to select peptides for either inhibition or 
enhancement of binding, and certainly does not teach that peptides derived from a trans- 
membrane domain of an integral membrane protein will act as antagonists of that protein. 
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Further, although Murphy et al. proposes as an object of the invention that OPR n^.t;^ 
can be used as potential modulators of G protein-coupled'receptor f^^o^M^^^^^ 
absolutely no evidence of any effect of the described peptides on thTftSinofty G ttein 
coupled receptor. In fact, Murphy et al. shows no dat. it .11 ^n yoiyin. .Tal^l 3lld 
^r. Therefore Murphy et al. does not disclose speahc inhibition o an/c 2^^^^^ 
receptor activity, and certainly does not teach that peptides derived from a tr^smeXne 
domam of an integral membrane protein will act as aJitagonists of that protei^ 

• /J"^ single example in Murphy et al. (columns 37-39) describes the binding of a neotide 
derived from the dopamine D2 receptor to radioactively labeled spiperone, of the 

dopamine D2 receptor. The preparation did not contain any D2 receptors.^d nX e^^^^^^^ 
binding nor receptor function was examined. There is, therefore, no dem^nstraJfon of ^nv effect 
of the ested peptide on receptor function, and it camiot be conchdTd from thL eZnW^^^ 

The !? T't ' '''''''' "^^^ ''^"^^"g -'^^Pt- function inl™ 
a^t vitv''' TZ ^ ? f ''''^ ^'^^'^^^ ^P^^ifi^ i"^ibition of dopambrD2 receptor 

tTa Z' T^""^^ ''^'^ P^P^^d^^ d^^^^d from a transmembrane doma n of an 

integral membrane protein will act as antagonists of that protein. 

In contrast, the present inventors have shown that antagonism of an integral membrane 
protem receptor is highly specific to transmembrane peptides of that receptor A p^^^^^^^^ of 
the present specification, an experiment is described in which it was shol that the human 
dopamine D2 receptor is disrupted by a D2-TM VII peptide (page 37, lines 10 1 ) XSs the 
dopamme Dl receptor was unaffected by this D2-TM VII peptide (p^e 38, lines i^The 
reTeZ" ' transmembrl peptide from the a-adrene^ic 

Furthermore, the present inventors have shown that a dopamine D2 receotor 
trmismembrane peptide acted in vivo in rats as a dopamine D2 receptor antagonist (see 
particularly, page 40 Hnes 13-15), whereas a transmembrane domain peptide derived from the B- 
adrenergic receptor had no antagonist activity (see Figure 3, panels A and C). ^ 

wh.vi, " ""'"^ ''^'^'"^ '^"'P^y ^ ^hole, and considering the range of peptides 

wh ch are proposed for use, that Murphy et al. failed to conceive of the specificity of reSfor 
^tagonism achieved by use of a transmembrane domain peptide of the receptor itse f butC^^ of 
re ated receptors, as disclosed in the present application. Indeed, Murphy et a does not elen 
Terept^r act^;'. ''''''' ^^^^^ ^'^^^^^^n or eTancement of 

H.vi../.^'' ^""P^^ '"^^''^^ "'^"g P^Pt^'^^s which comprise an algorithmicallv- 

devised consensus sequence" reflecting the various transmembrane domains of dTfS ^ 
rec^ within a group of related receptors (e.g. Figure 5 shows a consensus pe^^flecting 
a mixture of the transmembrane sequence of the dopamine Dl and D2 receptor^ MuX et d 
even suggests, at column 1 7, preparing consensus polypeptides across several, ^erhapst many " 
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as 500, G-protein receptors. In contrast, if one cannot produce specific antagonism of the 
dopamine D2 receptor by use of the transmembrane domain of a dopamine Dl receptor, as 
discovered and taught by the present inventors, one certainly would not expect to be able to 
produce specific antagonism of any particular receptor by using a blended amino acid sequence 
across 500 different receptors. 

In contrast, the present inventors have shown quite clearly that the specific antagonistic 
effect on receptor function of the present invention is obtained using transmembrane domain 
peptides and cannot be achieved using peptides from other portions of the receptor molecule. 
For example, in the experiment described at pages 37-38 of the present application, it was shown 
that the human dopamine D2 receptor was disrupted by a D2-TM VII peptide but was unaffected 
by two peptides from cytoplasmic domains of the D2 receptor. 

Therefore, taking the teachings of the Murphy et al. reference as a whole, one skilled in 
the art might conclude that any segment of any GPR protein, or any consensus sequence 
representing a blending of anywhere from 2 to 500 different G-protein receptors, can be used to 
modulate ligand binding to a receptor by any described peptide, but without any particular 
expectation of what effect such a peptide might have on receptor function (i.e., inhibition or 
enhancement). This is quite different from the teachings of the present disclosure. 

For anticipation under 35 U.S.C. 102, a reference must teach every aspect of the claimed 
invention either explicitly or impliedly. Any feature not directly taught must be inherently 
present. MPEP 706.02. A rejection based on 35 U.S.C. 102(b) can be overcome by persuasively 
arguing that the claims are patentably distinguishable from the prior art, or by amending the 
claims to patentably distinguish over the prior art. MPEP 706.02(b). 

The presently claimed invention includes a method of treating a disorder for which 
administration of an antagonist of an integral membrane protein having at least one 
transmembrane domain is indicated, comprising administering an effective amount of an 
antagonist peptide consisting essentially of at least four consecutive amino acid residues from the 
amino acid sequence of a transmembrane domain of the protein to specifically inhibit the activity 
of the integral membrane protein. Murphy et al. does not teach this method. In particular, 
Murphy et al. does not teach that peptides consisting essentially of sequences derived from a 
transmembrane domain of an integral membrane protein will act as antagonists of that protein 
and may be used to specifically inhibit the activity of the protein from which they are derived. 



Therefore, for all of the fpT-pgning rpq^nnc ^ppli'nnntn i .' ^j ii- i t fnlly i^nluull M>'^l \\^f^ 

rejections under 35 U.S.C. § 102(e) should be withdrawn. 
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such .Jecicns be .ised taTe Ex^i'n ~ 'Z^lTZ,tf1^^ '"^ 
to respond. provide the Applicants with an opportunity 
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Claims on Appeal - U.S. Ser. No. 08/670,1 19 

1 8. A method of treating, in a mammal, a disorder for which administration of an antagonist 
of an mtegral membrane protein having at least one transmembrane domain is indicated said 
method comprising administering to the mammal an effective amount of an antagonist peptide 
consisting essentially of at least four consecutive amino acid residues from the amino acid 
sequence of said at least one transmembrane domain or a conservative amino acid substitution 
variant of said peptide to specifically inhibit the activity of the integral membrane protein. 

20. The method of claim 1 8 wherein the integral membrane protein is an intracellular 

membrane. 



21. The me,hod of claim 18 wherein ,he integral membrane protein i. a plasma membrane 

protein. 



22. The method of claim 21 wherein the integral membrane protein is selected from the 
group consisting of 

(a) a G-protein coupled receptor; 

(b) a tyrosine kinase receptor; 

(c) a channel protein; 

(d) a T cell antigen receptor; and 

(e) a transporter protein. 

23. The method of claim 22 wherein the integral membrane protein is a O-orotein .„„pl,H 

receptor. 



24. The meth«i of claim 23 wherein the G-protein coupled receptor is a dopamine receptor. 
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25. The method of claim 24 wherein the dopamine receptor is the Dl dopamine receptor and 
the peptide is selected from the group consisting of 

(a) ILTACFLSLLILSTLLGNTLVCAAV (SEQ. ID NO: 9); 

(b) FFVISLAVSDLLVA VLVMP WKAVAEIA (SEQ. ID NO: 1 0); 

(c) NIWVAFDIMCSTASILNLC VIS VD (SEQ. ID NO: 1 1 ); 

(d) AAFILISVAWTLSVLISFIPVQLSW (SEQ. ID NO: 12); 

(e) TYAISSSVISFYIPVAIMIVTYTRI (SEQ. ID NO: 13); 

(f) TLSVIMGVFVCCWLPFFILNCILPFC (SEQ. ID NO: 14); 

(g) FDVFVWFGWANSSLNPIIYAFNAD (SEQ. ID NO: 1 5); and 

(h) an effective analogue or fragment of (a) to (g). 

26. The method of claim 24 wherein the dopamine receptor is a D2 dopamine receptor and 
the peptide is selected from the group consisting of 

(a) ATLLTLLIAVIVFGNVLVCMAVS (SEQ. ID NO: 1 ); 

(b) LIVSLAVADLLVATLMPWVVYLEVV (SEQ. ID NO: 2); 

(c) IVFTLDVMMCTASILNLCAISI (SEQ. ID NO: 3); 

(d) VTVMISIVWVLSFTISCPLLFGL (SEQ. ID NO: 4); 

(e) PAFVVYSSIVSFYVPFIVTLLVYI (SEQ. ID NO: 5); 

(f) MLAIVLGVFIICWLPFFITHILN (SEQ. ID NO: 6); 

(g) VLYSAFTWLGYVNSAVNPIIYTTF (SEQ. ID NO: 7); and 

(h) an effective analogue or fragment of (a) to (g). 

27. The method of claim 24 wherein the dopamine receptor is a D2 dopamine receptor and 
the peptide is selected from the group consisting of 

(a) YATLLTLLIAVIVFfi NV T . V C (SEQ. ID NO: 6 1); 

(b) VSLAVADLLVATLVMPWVVY (SEQ. ID NO: 60); 

(c) TLDVMMCTASILNLCAISID (SEQ. ID NO: 59); 

(d) RVTVMISIVWVLSFTISCPL (SEQ. ID NO: 58); 

(e) PAFVVYSSIVSFYVPFIVTL (SEQ. ID NO: 57); 
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(f) LAIVLGVFIICWLPFFITHI (SEQ. ID NO: 56); and 

(g) LYSAFTWLGYVNSAVNPIIY (SEQ. ID NO: 55). 

28. The method of claim 26 wherein the disorder is selected from the group consisting of 
schizophrenia, Huntington's disease, Tourette's syndrome and substance abuse. 

29. The method of claim 23 wherein the G-protein coupled receptor is an adrenergic receptor. 



30. The method of claim 29 wherein the adrenergic receptor is a p 1 -adrenergic receptor and 
the peptide is selected from the group consisting of 

(a) GMGLLMALIVLLIVAGNVLVIVAI (SEQ. ID NO: 1 6); 

(b) IMSLASADLVMGLLVVPFGATIVV (SEQ. ID NO: 1 7); 

(c) ELWTSVDVLCVTASIETLCFIALD (SEQ. ID NO: 1 8); 

(d) RGLVCTVWAISALVSFLPILMHWW (SEQ. ID NO: 19); 

(e) RAYAIASSVVSFYVPLCIMAFVYL (SEQ. ID NO: 20); 

(f) LGIIMGVFTLCWLPFFLANVVKAF SEQ. ID NO: 21); 

(g) RLFVFFNWLGYANSAFNPIIYCRS (SEQ. ID NO: 22); and 

(h) an effective analogue or fragment of (a) to (g). 

31. The method of claim 29 wherein the receptor is a p 1 -adrenergic receptor and the peptide 
is FFNWLGYANSAFNP (SEQ. ID NO: 30). 

32. The method of claim 30 wherein the disorder is cardiac arrhythmia. 

33. The method of claim 29 wherein the adrenergic receptor is an al A-adrenergic receptor 
and the peptide is selected from the group consisting of 

(a) GVGVGFLAAFILMAVAGNLLVILSV (SEQ. ID NO: 23); 

(b) FIVNLAVADLLLSATVLPFSATMEVL SEQ. ID NO: 24); 
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(c) DVWAAVDVLCCTASILSLCTISV (SEQ. ID NO: 25); 

(d) AAILALLWVVALVVSVGPLLGWKEP (SEQ. ID NO: 26); 

(e) AGYAVFSSVCSFYLPMAVIVVMYC (SEQ. ID NO: 27); 

(f) LAIVVGVFVLCWFPFFFVLPLGSL (SEQ. ID NO: 28); 

(g) EGVFKVIFWLGYFNSCVNPLIYPCS (SEQ. ID NO: 29); and 

(h) an effective analogue or fragment of (a) to (g). 

34. The method of claim 29 wherein the receptor is an al A-adrenergic receptor and the 
peptide is VFKVIFWLGYFNSCVN (SEQ. ID NO: 31). 

35. The method of claim 33 wherein the disorder is hypertension. 

36. The method of claim 1 8 wherein the integral membrane protein has a plurality of 
transmembrane domains and wherein the antagonist peptide consists essentially of at least four 
consecutive amino acid residues from the amino acid sequence of any one of said plurality of 
transmembrane domains or a conservative amino acid substitution variant of said peptide. 

37. The method of claim 1 8 wherein the integral membrane protein is a human protein. 

60. The method of claim 22 wherein the integral membrane protein is a tyrosine kinase 
receptor. 



61. The method of claim 60 wherein the tyrosine kinase receptor is an epidermal growth 
factor receptor. 



62. The method of claim 22 wherein the integral membrane protein is a channel protein. 

63. The method of claim 22 wherein the integral membrane protein is a T cell antigen 
receptor. 
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64. The method of claim 22 wherein the integral membrane protein is a transporter protein. 

65. The method of claim 64 wherein the transporter protein is a dopamine transporter. 
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